Changes in lipid composition during in vitro encystation and fatty acid desaturase activity of Giardia lamblia.
Lipids of axenically-cultured Giardia lamblia trophozoites were compared with those of cells undergoing in vitro encystation. Although the lipid composition of the organisms grossly resembled those of low-bile or high-bile culture media, differences were clearly detected. Encysting trophozoites incubated in a high-bile medium for 24 h had a higher concentration of unsaturated fatty acids in the total cellular lipids than did nonencysting trophozoites. The organism, but not the medium, contained linoleate and linolenate, suggesting that G. lamblia desaturates oleate. The presence of a fatty acid desaturase activity in the organism was demonstrated by the conversion of a radiolabeled monounsaturated fatty acid (oleate) to radiolabeled polyunsaturated fatty acids. Triglycerides, a common form of storage lipids, were unusually low in G. lamblia, but steryl esters (which can also serve as reserves) were abundant. Steryl esters increased during encystation of G. lamblia. The changes observed in G. lamblia lipids (increased fatty acid unsaturation and the accumulation of storage lipids) are consistent with parasite differentiation into a cyst stage that is able to survive outside the host at reduced temperatures and reduced available nutrient resources. This study also demonstrated that G. lamblia not only has the capacity to de novo synthesize isoprenoid lipids (ubiquinone, prenylated proteins), but it can also metabolize fatty acids by the addition of double bonds.